Tendering is one of the stages in construction procurement that requires extensive information and documents exchange. However, tender documents are not always clear in practice. The aim of this study was to ascertain the clarity and adequacy of tender documents used in practice.
Introduction
Tendering is one of the stages in a construction project that requires extensive information and documents exchange. Clients typically provide contractors with a set of tender documents for a bid proposal upon which a contract may be let and executed (as explained in a standard textbook on construction contracts by Murdoch and Hughes, 2008) . Such tender documents often contain the information about a client"s project plans so that a contractor can price it. However, in practice, tender documents are not always clear, consistent and adequate. This makes the calculation of a tender programme and price for a construction project difficult. Several aspects of the literature in construction management indicate that the quality of tender documents is often "poor" in practice (see for example, studies by Liu and Ling, 2005; Fang et al., 2002; Akintoye and Fitzgerald, 2000 and Smith and Bohn, 1999) . However, there is little empirical research in the literature on the quality of tender documents used in construction and the practical implications of poor quality tender documents in construction. Therefore, the aim of this study was to examine and analyse the clarity and adequacy of tender documentation in practice. To be able to do this, it was important to capture the reality of the problem. Therefore, access was negotiated into the offices of two of the top 20 UK civil engineering construction firms (Hansford, 2008) and the whole tender process was shadowed, for six and seven weeks respectively, to gain a first hand understanding of the quality and nature of tender documents.
Theoretical framework

Construction tendering
Tendering is the process used by many construction clients to obtain the programme and price for building a project (Brook, 2004) . It typically consists of three parts: deciding on the type of contract and the terms and conditions that would form the basis of the contractual relationship and under which the work will be done; selecting the most suitable contractor given the budget and time available; and establishing the contract price (Hackett et al., 2007) . These issues are further explained in a construction contracts textbook by Murdoch and Hughes (2008) .
Tender documents
The tender documents of a project should typically contain the design and specification of what the client wants to build. It is the same documentation that a contractor (bidders) needs to calculate and offer a price and programme for a project. An experiential-based textbook on estimating and tendering in construction by Smith (1986: 33) defines "tender documents" as "all the relevant information about the proposed contract, rules, conditions, etc. supplied to the contractor which will enable him to price the work as accurately as possible, taking into account all the special peculiarities which every building project possesses". An experiential-based textbook on theory and practice of construction tendering by Cook (1991: 76) explains that the purpose of tender documents are "to provide each builder with common data in sufficient detail to suit the circumstances of a project". Tender documents also help to obtain competitive tenders that can be evaluated objectively to select a suitable contractor.
Tender documents typically comprise documents such as bill of quantities/schedule of rates, drawings, instructions to tenderers, specifications, form of contract, conditions of contract and a list of enclosures (Bentley, 1987: 10; Smith, 1986: 34; Cook; 1991: 76; .
Standard textbooks on construction tendering and estimating for example, Bentley (1987: 10) and Cook (1991: 76) explain that the tender documents given will depend on factors such as the contractual arrangement (i.e. lump sum contract, measurement contract or cost reimbursement), procurement method and size of the project (i.e. major or minor contract works). For example, both Smith (1986: 27, 33) and Bentley (1987: 10) explain that the tender documents for contract works of a minor nature contract may comprise of drawings with or without specifications.
Quality of tender documents
Poor specification writing, disparities between bill of quantities and drawings and specifications, and poorly prepared tender documents are common problems associated with tender documents in the UK according to Brook (2004: 46) . Problems associated with technical information prepared by designers led to the appointment of a Co-ordinating Committee for Project Information (CCPI) in 1979. The CCPI report (1987) indicated that major problems associated with quality of information in drawings, specifications and bills of quantities included missing information, late information, wrong information, insufficient detail, impracticable designs, inappropriate information, unclear information, provisional information, poorly arranged information, uncoordinated information and conflicting information.
Following further work within the industry, the CCPI published three Codes of Procedure for Production Drawings, Project Specifications and the Common Arrangement of Work Sections for Building Works in 1987. These codes encourage designers and design teams to follow the principles of CPI as an aid to efficient project delivery. Prior to the introduction of CPI, a Building Economic Development Council (1987) NEDO report had indicated that nearly 30% of quality problems on building sites were mainly due to unclear or missing project information.
Consequences of poor tender documents
Poor quality tender documents can lead to inaccurate estimates, higher margins in bids, claims and disputes. A questionnaire survey of 84 UK contactors identified "poor tender documents" as the second major cause of inaccurate cost estimates. Most respondents revealed that "…the quality of tender information provided by design teams is poor" (Akintoye and Fitzgerald, 2000: 170) . Liu and Ling (2005: 394) identified "completeness of tender documents" as a significant factor affecting markup in a questionnaire study of 29 US contractors. Shash (1998: 104) also identified "clearness of work"s specifications" as one of the factors influencing a contractor"s markup decision. An interview study of 30 US contractors by Neufville and King (1991) found that "quality of design" is one of the factors frequently associated with level of markup.
Based on interviews with 12 US contractors, Smith and Bohn (1999: 106) found that "unclear contract documents" was one of the factors that cause contractors to increase contingency markups in bids. A questionnaire study of 19 contractors in Australia by Bajaj et al. (1999) identified "quality of tender documentation" as the third most significant factor influencing a contractor"s decision to bid for a job. Another questionnaire survey of 32 contractors in Singapore by Dulaimi and Hong (2002: 606) found that out of 40 factors influencing bid/no-bid decision of contractors in Singapore, "completeness of tender documents" was the eighth most important. Fang et al."s (2002: 857) questionnaire study of 42 contractors in China identified "errors in working drawings" as a significant risk factor for contractors operating in the Chinese construction market. Brook (2004: 46) explains that poor tender information can add to time wasted by site supervisors. Hence, the clearer the tender documentation, the more straightforward the construction process will be and the lesser the cost of tendering will be to a contractor. The time spent by estimators writing assumptions, specifications and doing guesswork clearly adds to the costs of tendering (Smith, 1986) .
Research questions
The literature shows that quality of tender documentation is a problem in construction. However, there is little empirical research on the extent to which tender documents are unclear in practice, the nature and implications of poor quality documents, areas where the problems with tender documents are concentrated and how contractors deal with poor quality tender documents.
Without a precise understanding of the quality of tender documents in practice, it would be hard to achieve the improvements anticipated with the introduction of CPI and British Standards on project information. Therefore, the following questions should be addressed:
(1) What kinds of tender documents are given in practice?
(2) What is the nature of tender documents in terms of structure and size? 
Research method
To address the research questions, a comprehensive, inductive and intensive method was required (as explained in Mintzberg, 1973: 230 in his live observational study of five US managers in 1967-69). In the first instance, a comprehensive method was required for capturing the whole tender process of contractors, tender documents and the issues associated with them. Second, the method had to be inductive in that the aim was to develop theory inductively and provide an understanding on the quality and nature of tender documents based on specific cases. Third, the method had to be intensive to help probe deeply into the research questions. Therefore, access was negotiated into two of the top 20 UK construction firms (Hansford, 2008 ) using a written request in the first instance and then face-to-face discussions. Both contractors (with an annual turnover of more than £1bn) execute building and civil engineering projects.
In each of the firms, hereafter referred to as Gamma and Delta, the whole tender process was shadowed for six weeks in Gamma and seven in Delta both in 2008. Thus, the entire study lasted for 65 days i.e. 552.5 hours of direct observation as the working hours was 0800-1730 (with onehour of break time each day). To obtain a comprehensive understanding of documents involved in the tender process, the bid teams were assisted by the researcher in their daily work. Questions were asked to clarify the researcher"s observations and to also learn about general experiences.
Tender documents were collected, examined and analysed. Thus, three main methods were used in this ethnographic research i.e. observation, interview and documentary analysis. There were about ten people in the bid team in each firm with the main personnel being a bid manager, estimator, planner, commercial manager, business manager and administrative assistant. The observations, unstructured interviews and documentary analyses carried out over a period of six weeks in Gamma and seven in Delta formed the basis of the case studies reported. Case studies are often limited in their capacity to be representative of a whole population (Yin, 2003) .
Therefore, although the research was conducted in two of the top 20 UK construction firms that have a major presence across the UK and a wide range of experience when it comes to tender documents, the results may not be generalized for the entire UK construction industry.
Perception, reflexivity and presence of the researcher are common problems associated with ethnographic research of such nature (Silverman, 1997; Gill and Johnson, 2002; Denscombe, 2008) . Here, however, the research interest was in tender documentation and much of the detail was uncontroversial, with little need for sophisticated interpretation of documents given, problems associated with the documents and written queries relating to the problems. Also, tendering is a commercially expensive exercise where procedures are not likely to be influenced by the presence of a researcher. Hence, the results are not likely to be influenced much by these three factors. The bid teams were comfortable with the presence of the researcher and appreciated the extra pair of hands provided by the researcher for some routine tasks, and were keen to receive a feedback report which was promised in return for access to the case studies.
Case studies
The case studies conducted in Gamma and Delta in 2008 are now examined and analysed.
Analysis: Case Study 1 (Gamma)
The tender documents in Gamma related to an "enabling works" project valued at £6.5m. The project was for a public client and the conditions of contract used was ICE 7 th Edition. The project was awarded as a Guaranteed Maximum Fixed Price contract.
The tender documents received comprised of instructions to tenderers (seven volumes), form of tender, form of agreement, form of bond, conditions of contract, special requirements, information to be supplied by the tenderer, information supplied to the tenderer, collateral warranty by contractor, collateral warranty by subcontractor, collateral warranty by designer, parent company guarantee, technical work specifications (358 pages), project drawings (213 pages) and bill of quantities (1053 bill items).
In terms of problems encountered with tender documents, first, the bid team in Gamma identified areas in the documentation where there were missing information, incomplete drawings, conflicting information, inadequate specifications (see Table 1 ) and general areas requiring clarification of information. In relation to these problems, the bid team in Gamma raised 20 tender queries (TQs) that they submitted to the client"s consultants for additional information. Table 1 shows the analysis of the 20 TQs raised by Gamma.
<TABLE 1> NEAR HERE
The number of TQs raised by Gamma could have been more than 20 but the bid team members were strategically reluctant about raising too many queries. First, they expressed concerned that too many TQs might be misinterpreted by the consultants to mean that they did not understand the job. Second, they thought that raising too many TQs could divulge commercially advantageous information. For example, if a section of the drawings or specifications was flawed and there was a possibility for claims (and profit) in the construction phase, they would want to exploit rather than raise a TQ about it. Thus, some of the pricing and tender strategy was formulated to exploit flaws and lack of specific construction details in the tender documentation.
Second, a significant amount of changes to the original tender documents were introduced by the client during the six-week tender process. The changes were mainly issued through TQs and TAs issued to supplement the information originally given. Table 2 examines and categorises the TAs received. Interestingly, TA1 was received on the first day of the tender period to correct an error relating to date of tender submission.
<TABLE 2> NEAR HERE Table 3 categorises the 90 TQ responses that were received. The total number of TQs raised by Gamma was 20. However, there were three other bidding contractors and they also raised queries about the tender documents. Ultimately, 90 TQ responses were received by Gamma so it is assumed that altogether the project consultants received a minimum of 90 TQs.
<TABLE 3> NEAR HERE
Each TQ response was circulated to all contractors. This meant that the consultants did not have to answer a TQ on the same subject more than once and it also ensured that all contractors were tendering on the same information. Thus, nearly no TQ response was a duplicate of other bidders" queries. Table 4 shows the weekly distribution of TQ responses received by Gamma.
<TABLE 4> NEAR HERE
53% of TQ responses were received in the final two weeks of the six-week tender period. The bid team in Gamma expressed serious concern about this because many of the TQ responses had significant consequences for the tender programme and price. With the limited time available, it was difficult for Gamma to take proper account of the changes in the tender submission. Some of the queries were not answered (see Table 4 ) and in some cases the TQ response was not considered to contain adequate information. In relation to these issues, the bid team based the tender programme and price on written assumptions accompanying the bid submission.
Other tenderers also expressed concern about the delay in providing information needed to price the work well. For example, one contractor wrote in a TQ to the consultants, ahead of a tender clarification meeting, as follows: "With the tender clarification meeting next week, we are concerned that discussions and information gained will leave limited time to process before tender return date. It is obviously too late now, but an introductory meeting to all tenderers would have been very beneficial on a project of this nature".
There was a provision in the ITT which required contractors to raise all TQs at least two weeks prior to tender submission date. From the original tender submission date of 08/08/2008, the deadline for raising queries was calculated to be 25/07/2008. Nonetheless, the tender clarification meeting with the client and project consultants took place on 24/07/2008. In theory, this meant that tenderers had just one day to raise TQs arising out of the meeting discussions. There were still many issues and unsupplied information at this stage. The consultants issued Gamma with two CDs (containing additional drawings and specifications) at the clarification meeting and promised to supply more information. To compensate for the new information (drawings and specifications) given, the tender period was extended by one week. Table 2 shows that 90% of the tender addenda (TAs) were issued in the final two weeks of the tender period. The last TA was received practically two days before the tender submission date. Contractors had little time to take account of the changes and new information. And this was interesting because the client had indicated in the ITT that they wanted a tender that was "free from qualifications". In the end, Gamma submitted a bid that was "qualified" because of issues that still needed to be clarified with the client before they could agree a GMFP for the project. Hence, the main problems encountered with the tender documentation were insufficient information, amendments to the original documents through TQs and TAs, late supply of information and late response to TQs.
On aspects of the tender documents where problems are concentrated, an examination of Table 5 which details the 20 TQs raised by Gamma shows the main areas as instructions to tenderers (9), specifications (8), missing/unsupplied information (2), drawings (2) and inconsistent information between specification and drawings (1).
<TABLE 5> NEAR HERE
The analysis here does not include clarity of conditions of contract. In relation to this, a "commercial review" was done to provide an appropriate commercial response. The estimator explained that the conditions of contract are more about risk, liabilities, obligations and payment terms. The conditions of contract may not affect the rates and price offered but it tends to have an impact on the final tender submission in terms of the risk approach taken to the scheme. everything in a maximum of 12 weeks. Sometimes, you would have to log on to a client"s portal and download the tender documents. After pricing it, you log on again and upload your whole submission -e portal submission. For example, this applies to the Olympics project and for most Local Councils. The client will give you a PIN number and a password in the "Invitation to tender" then you go onto their website and get the documents. Navigating around the website itself is a lot of problem for us as a lot of the information is difficult to find and not well structured and organised". Thus, the main causes of unclear documents relate to time and money.
In relation to the problems associated with tender documents, the observations, interviews and documentary analysis indicated that contractors respond with written assumptions, qualifying their bid and raising queries in the tender process to request for more information.
Analysis: Case Study 2 (Delta)
The tender documents in Delta relate to infrastructure works proposed to expand and enhance a railway terminal. The project was for a public client. It was valued at £7.5m and comprised of platform works, a footbridge, track works, overhead line equipment works, and signalling works.
The work was to be awarded as a fixed price contract.
The "Invitation to tender" indicated that the tender documents comprised of instructions to tenderers, contractual arrangements, contractual requirements and tender submission documents.
The tender documents in Delta was issued in the form of 33 Appendices (1039 pages) plus a Technical Works Scope (51 pages) i.e. 1090 pages in total. This was grouped in two sections.
Section 1: instruction to tenderers; contract arrangements (terms and conditions, conditions of contract appendix, contract specific conditions, claims allocation and handling management);
contract requirements (technical workscope, preliminaries, HSQE, key personnel). Section 2:
tender submission documents (form of tender, compliance statements, tenderer"s assumptions, contract breakdown and supporting tender information). Table 6 summarizes the tender query (TQ) and emails sent by Delta to request for more information from the client.
<TABLE 6> NEAR HERE
There was a template provided by the client for writing TQs. The TQ template stated that "The tender queries shall be circulated to all tenderers. The tenderer may identify any query as "commercially sensitive" in which case the client reserves the right not to answer the query, but shall treat the matter as confidential whether or not a response is issued". Thus, a TQ marked "commercially sensitive" was not circulated to other tenderers. The bid team in Delta explained that they would mark a TQ as "commercially sensitive" if they thought it could divulge information about their construction or bid-pricing methodology. The TQ shown in Table 6 was marked "commercially sensitive" and it received no response from the consultants.
<TABLE 7> NEAR HERE
One reason for the low number of TQs raised by Delta may be due to the strategy for dealing
with TQs and quality of the client"s documents. The Technical Services Director explained that "In dealing with the quality of the client"s documents, you should always try to be as proactive as you can in picking up the issues. You should always be looking at what the advantage will be. I don"t normally like to put a lot of TQs in. If there is a genuine TQ, I put it in. However, I
rationalize it and think about it more. If there is some commercial advantage in it, I don"t query.
[In practice], the client allows you to make assumptions, regardless of what they tell you in the tender. The flip side [and the consideration you have to make] is what your competitors are going to do. If there is no commercial advantage in it, it is a leveller for everyone. However, the approach we are happy to take as a company is that we don"t ask TQs about the way we are going to do the work. We should have sufficient experience within our business which we shouldn"t be asking the client too many questions. It is better for us to state in our bid the assumptions upon which our bid/offer is based than to be asking too many queries". One member of the bid team disagreed with the TQ approach described and argued that "Part of winning the job is how you engage the client in the tender process. If you put a couple of TQs in, it implies that you are thinking about the job. On the other hand, issuing many TQs could lead to sending out a lot of commercially sensitive information that gives advantage to your competitors. Hence, there is a balancing act to do with respect to generating TQs".
<TABLE 8> NEAR HERE
Delta received a total of 23 TQ responses from the project consultants (see Table 7 ) meaning that the other bidders also raised TQs. Table 7 examines and analyses the TQ responses. The main problems experienced by contractors related mainly to insufficient information in the documents provided, unsupplied documents, errors and mistakes in the documents. Some of the TQ responses were not considered adequate. There are also areas of the documents that were not queried because of commercial sensitiveness. In relation to these issues, the bid team based the tender programme and price on written assumptions that accompanied the submission. Table 8 shows that 87% of TQ responses were received in week four of the seven-week tender period. This was due mainly to nature of the consultant"s administrative procedures. The consultants preferred to collate a number of TQs and then respond to them simultaneously. Table   9 shows the additional information and amendments introduced during the tender process.
<TABLE 9> NEAR HERE
In Delta, the meeting observations and interviews with members of the bid team revealed major concerns about the nature of tender documents nowadays and also causes of poor documents. In a meeting, a Technical Services Director said that "It is not our job to sort the design out. We will just price in a way that is to our best advantage." As the drawings were not complete, one member of the bid team said that "It is likely that there will be some changes to that particular aspect so it is potentially good for making money. It is a huge tender but with a lot of issues". In a letter to the client, Delta indicated that "We would need at least three/four weeks extension to the tender period because of the quality of the tender documents… we will end up qualifying our price with a lot of assumptions". The following statements were also recorded in relation to tender documents: "There is a conflict of information on completion -differently stated in Appendix and scope documents". "The client is not sure yet of power supply and many other things. That means some items will be re-priced afterwards and that is good for us commercially". "We have issues with regard to clarity and scope of what the client had given us". The estimator explained that "Risk is about information and method of doing the work. If contractors are clearer about things, there is little risk to the price". The bid manager said that in comparison to other industries, some features that make construction unique include the use of "outline drawings for contractors", "tight timescales for delivery", "design is very sketchy" and "the way that tender documents are put together is not very professional".
Discussion
Six main points are brought forward for discussion. First, the research reveals that the main tender documents given in practice are instructions to tenderers; conditions of contract;
specifications; bill of quantities; drawings; and other information like site investigation report, planning permissions, possessions, etc. This aligns closely with the tender documentation literatures in Bentley (1987: 10) ; Smith (1986: 34) ; Cook (1991: 76) ; ;
Brook (2004) Second, the tender documents observed and examined in Gamma and Delta contained a significant amount of information that contractors were required to process into a single price and programme in 6-7 weeks. In Gamma, the tender documents for the £6. (1986) does not typically reveal the size of tender documents in such terms. However, the research work here reveals a massive amount of information needed to be processed into a price and programme in a short time. Another tender/project that was being priced in Gamma had 700+ drawings and additional information that had to be processed into a single price in 8 weeks.
The bid teams in both firms considered the extensive amount of information that needs to be processed as one of the challenges of the tender process which becomes even worse when the information is not clear. The Managing Estimator revealed a notion among contractors that "whoever wins a tender probably won because they left something out which ought to have been priced". "There is a huge amount of documents that need to be read. The way we cope is that there is a large team dealing with it. There are often missing things, incomplete pages and contradiction information in tender documents". The massive amount of information contractors need to process into a single tender programme and price in short periods of time requires contractors to formulate effective, faster and more economic ways of capturing the information, understanding the information and using the information to process a programme and price.
Third, in terms of problems encountered with tender documents, the following were identified: missing information, incomplete drawings, conflicting information, inadequate specifications, software difficulties and errors and mistakes. In relation to these problems, 90 TQ responses and nine TAs were received in Gamma. 23 TQ responses and two TAs were received in Delta. Most of these contained significant changes that were difficult to price in the short time available. The contract in Gamma was GMFP and the one in Delta was Fixed Price. Both committed the contractors to programme and price risk and so the need to clarify unclear areas of the documents is likely to have had an impact on number of TQs and TAs. The interviews with bid team members in Gamma and Delta revealed that quality of tender documents has slumped considerably in the past 15-20 years. "Quality" of tender documents was described as "clarity wants. The estimator in Gamma said that "The amount of time we spend to figure out what it is they want, compared to giving it to them is disproportionate". The estimator in Delta said that "The quality of tender documents and indeed the management of the tender process by employer"s agents over the last ten years has fallen dramatically, and seems to be continuing to fall". The estimator"s assertion that tender documents were clearer in the past is open to question.
An industry-wide investigation is recommended into the level of incorporation of CPI (1987) principles in practice. There is also a British Standard (BS 1192: Part 1: 1984 on "Construction Drawing Practice" and BS 1192: Part 5: 1990) which aims at production of accurate, clear, economical and consistent drawings. These standards should be enforced in practice.
Fourth, most problems were concentrated in the instructions to tenderers, specifications, drawings and the project description itself (see Tables 1-9 ). Fifth, questions asked to probe for reasons underlying the problems revealed four main reasons: most tender documents received are rushed and put together in a hurry; reluctance of client to invest money in getting good quality documents; ignorance (client just does not know what to do); and incompetence. It has been explained in Smith (1986: 27) that quality of tender documents may be affected by the level of skill of the one who prepares them. The bid teams in both Gamma and Delta were of the view that clients will get compliant and better tenders when they provide drawings that are clear on the workscope, specifications that are clear, and clear instructions on what to submit in the tender.
The case studies here involve public clients. Further studies will be required to establish whether the type of client may have an influence on the quality of documents. For example, where public funds are not involved and there is not much pressure to start a project, a private client may be willing to invest the money and time needed to obtain more detailed documents.
Sixth, in relation to how contractors respond to problems with tender documents, the study revealed five main ways were found. First: pulling out of the tender process if the quality of documents is too poor and likely to lead to pricing and contractual difficulties. Second: arranging clarification meetings with clients. Third: issuing written queries for more information. Fourth:
including a significant amount of risk money in the bid. Fifth: qualifying the bid. To explain how this is done, the chief estimator in Gamma said "We have experienced people who know what to do to produce a price. As they go through the documents, they will sort out and use their experience to pick up anomalies and areas requiring commercial attention". 
Conclusion
The aim of the study was to ascertain the extent of clarity and adequacy of tender documents given in practice. This was done using an ethnographic approach where the whole tender process for two projects was shadowed in two leading UK construction firms. The main conclusions are that first, the type of tender documents used in practice align closely with the literature; however the format and structure vary considerably. Second, the volume of information provided was too extensive to allow tenderers to process and estimate a price and programme for the works in a short time. TQ12 Contractor wants to know more about the relationship between a road, whether it is a requirement for early access to build bridge, and who will be responsible on its handover; and whether it necessarily will run through the project site. 
